Nearly a quarter of all children in China under two years of age are left behind in the countryside as parents migrate to urban areas for work. We use a longitudinal survey following young children and their caregivers from 6 to 30 months of age to estimate the effects of maternal migration on development, health, and nutritional outcomes in the critical first stages of life. By two years of age, mothers of 40% of the children in our sample were absent, with grandparents typically assuming primary caregiving responsibility. Using a child fixed effects/difference-in-difference approach, we find significant negative effects on cognitive development and dietary quality. Taken together with research showing long-term consequences of early life insults, our results imply that, although the reallocation of labor from rural to urban areas has been a key driver of China's prosperity in recent decades, it may entail a human capital cost for the next generation. To mitigate these costs, policy makers should consider investments to support early childhood development in China's rural areas as well as access to urban public services for children of migrants.
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The Effect of Maternal Migration on Early Childhood Development in Rural China
Introduction
The largest movement of people in modern history has occurred over the last several decades in China, as rural residents migrate to urban areas in search of off-farm work (Chan, 2013) . For multiple social and institutional reasons, including restricted access to public services for migrants in urban areas, it is common for parents migrating to the city to leave their children in the care of family members in their home communities (All China Women's Federation, 2013) . According to 2010 national census data, there are approximately 61 million "left-behind" children in China's countryside (UNICEF et al., 2014) .
In this study we examine the effects of maternal migration on early childhood development (ECD) outcomes. Approximately 11.7 million left-behind children are under the age of two -accounting for more than a quarter of all 0-2 year olds in China (UNICEF et al., 2014) . Parental migration during this time could be particularly consequential given that early childhood is thought to be a critical period affecting human capital accumulation throughout life (Knudsen et al., 2006) . Research on child nutrition emphasizes the importance of the "first 1000 days", including the prenatal period and first two years after birth, with some studies suggesting that nutritional insults in this period are difficult to reverse (Martorell et al., 1994; Victora et al., 2008; Hoddinott et al., 2008; Maluccio et al., 2009 ). Long-term follow-ups of experiments increasing investments in the nutrition, health, and stimulation of young children have shown consequences for later-life outcomes including educational attainment, earnings, adult 2 health, and even participation in crime (Victora et al., 2008; Campbell et al., 2014; Hoddinott et al., 2008; Maluccio et al., 2009; Schweinhart et al., 2005; Heckman, 2006) .
We use a unique panel dataset of young children and their caregivers to estimate the causal effects of maternal outmigration in the critical early childhood period on development, health, and nutrition indicators. Outcomes were measured at six-month intervals during the first two years after childbirth, a period during which a large fraction of mothers migrate to cities in search of work leaving children in care of family members.
We address endogeneity by controlling for child fixed-effects over the four survey rounds.
We evidence the credibility of this identification strategy with robustness checks of its primary underlying assumptions.
A priori, the effect of parental migration on early childhood outcomes is not clear.
Whether parental migration helps or harms the outcomes of children left behind depends on the balance of the (likely positive) effects of increased income against the (likely negative) effects of parental absence (Antman, 2013) . The net effect of parental migration, therefore, depends on how any resulting increase in investments affects child outcomes and the degree to which these effects are counteracted by the absence of migrating parents.
There are reasons to believe that the influence of parental absence might outweigh income effects for the very young. Meeting the material needs of young children is relatively inexpensive, at least in the Chinese context, compared to older children. Even in poor areas of China, the cost of providing goods necessary for a healthy and stimulating environment are well within the means of most households -particularly given low fertility rates. At the same time, studies from different disciplines suggest that 3 maternal absence during early childhood can be detrimental to development outcomes.
Research in neuroscience has shown that maternal support in early childhood (but not later in childhood) is strongly associated with the development of the hippocampus, the region of the brain thought to be integral to memory, learning and emotion (Luby et al. 2012; Luby et al. 2016) . Social science research in developed countries has also shown early childhood to be a sensitive period for the effect of maternal-child separation. These studies have shown maternal-child separation due to employment during the first year of a child's life has negative effects on developmental and later schooling outcomes (Ermisch and Francesconi, 2013; Baum II, 2003; Han et al., 2001; Waldfogel et al., 2002; James-Burdumy, 2005) .
In addition to the likely importance of maternal support during early childhood, we focus our analysis on maternal migration for two other reasons. First, in China and internationally, the share of migrants who are women is increasing, as is the fraction of migrant women who have children when they migrate (Cortes, 2015; de Brauw et al., 2008; Connelly et al., 2012; Mu and de Brauw, 2015) . Second, maternal migration is likely to accompany significant changes in caregiving practices and investments. Given that the mother is often the second parent to migrate, primary caregiving typically falls to grandparents and likely represents a large shift in parenting practice as a result.
Grandparents may have different preferences from parents that affect how the household budget is allocated and what material investments are made in children. They may invest less time engaging in stimulating activities with children and be less knowledgeable of or less attentive to the nutritional and health needs of children (Tan et al., 2010) . Maternal migration is thus both increasingly common and likely represents a large shift in 4 caregiving practices that could have large effects on the cognitive, physical and emotional development of young children.
We find that maternal outmigration has significant negative effects on cognitive development for young children in rural China. Migration during the earliest time period (when children are under 15 months) is estimated to reduce cognitive scores at two years of age by 0.31 standard deviations, an effect on par with recent evaluations of intensive parenting interventions in Colombia and China. These effects are mirrored by decreases in caregiver time engaged in stimulating activities and reduced dietary quality. We do not find significant effects of maternal migration on psychomotor development, socialemotional development, anemia, or the frequency of illness.
Our findings contribute to the literature on the effects of parental migration on left-behind children in China and elsewhere. In China, this literature has focused on children of school-age, showing mixed effects on schooling and health outcomes.
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Notable exceptions to this focus on school-aged children are de Brauw and Mu (2011) and Mu and de Brauw (2015) who study the effects of parental migration on the nutritional status of young left-behind children 2 to 7 years of age. After addressing the endogeneity of parental migration decisions, they find no effect on height but that weight-1 Well-identified studies in this literature include de Brauw and Giles (2016) and Hu (2012) who find a negative relationship between internal migration opportunities and high school enrollment; Chen et al. (2009) who find a positive effect of paternal outmigration on educational performance among primary school students; Meyerhoefer and Chen (2011) who find that parental labor migration in China is associated with a significant lag in the educational progress of girls; Zhang et al. (2014) who conversely find that migration of both parents reduces test scores for primary school students but the migration of one parent has no significant effect; Xu and Yu (2015) find no effect of parental migration on a variety of outcomes for left-behind children; and Li, Liu and Zang (2015) who find that left-behind children are more likely to get sick or develop chronic health conditions relative to children living with their parents. See Wang and Mesman (2015) for a review of the English and Chinese literature. 5 for-age increases by 0.19 sd. Using data from the same survey, Li, Liu and Zang (2015) also find that parental migration increases the probability of illness for 0 to 6 year olds.
Outside of China, we are aware of one study of the causal effect of parental migration on early childhood development. Macours and Vakis (2010) estimate the effect of seasonal migration on ECD outcomes in rural Nicaragua. They find that shock-driven migration of mothers has a positive effect on cognitive development for children 3 to 7 years of age.
Our study adds to this literature in three main ways. First, to our knowledge, this is the first study in or outside of China to estimate the effects of parental migration on cognitive, psychomotor, and socioemotional development during the critical first two years of life. Second, our dataset includes an unusually rich set of early childhood development, nutritional, and health outcomes allowing us to estimate effects across multiple domains. Finally, multiple rounds of data collection covering children from 6 to 30 months of age allow us to estimate the effects of migration during different stages of early childhood development.
Data, Variables, and Empirical Strategy

Sampling and Data Collection
The data used in this study come from a survey of children and households conducted by the authors in 11 nationally-designated poverty counties located in southern Shaanxi Province. Shaanxi is a relatively poor province located in Western China, ranking 19 out of 31 provinces nationally in terms of GDP per capita with a per capita income of 6,503 yuan ($1,032) in 2013 (National Bureau of Statistics 2014). In terms of 6 rates of migration and percentage of left-behind children, this region is comparable to other rural areas in northwest China (Duan et al., 2013 
ECD, Nutrition, and Health Outcomes
A key strength of this dataset for the purposes of this study is the extensive information collected on various dimensions of child development, nutrition and health.
In each survey round, we collected information on cognitive, psychomotor, and socioemotional development; anthropometric measurements; and child illnesses. We also asked about intermediate outcomes related to parenting and feeding practices.
Cognitive and psychomotor development was assessed using the Bayley Scales of Infant Development (BSID-I). The BSID is considered the 'gold standard' for assessing infant and toddler development and is used extensively in the psychological and health literature (Rubio-Codina et al., 2016) . The BSID-I was formally adapted to the Chinese language and environment and scaled according to an urban Chinese sample (Yi et al., 1993 Schroeder et al., 1995) . Reduced HAZ scores have been linked to micronutrient deficiencies in Zinc, Vitamin A, and Iron (Rivera et al., 2003) . WAZ and WHZ scores, in contrast, are thought to be more sensitive to immediate changes in diet.
As indicators of general health, we use caregiver responses to questions about episodes of illness in the past month. In each survey round caregivers were asked if children had been ill with diarrhea, fever, cold, cough or indigestion in the past month.
Finally, we estimate the impacts of maternal migration on intermediate outcomes related to parenting and feeding practices. In regard to parenting practices, we asked caregivers about time spent with their children in specific activities over the past 24 hours, 9 including: playing, telling stories, reading, and singing, as well as engaging in other stimulating activities based on the HOME Observation for Measurement of the Environment (HOME) Inventory (Caldwell and Bradley, 2003) . For feeding practices, we construct measures based on breastfeeding, formula feeding, the feeding of solid foods, and -given the high burden of iron deficiency in the area -feeding of iron supplements.
For each wave, we construct measures based on the Indicators of Infant and Young Child
Feeding (IYCF -WHO, 2010). These indices are specifically designed to account for dietary transition to solid foods that typically begins around six months of age.
Maternal Migration in Early Childhood
In each survey round we asked whether the child's mother was living at home and, if not, when she left. We consider a mother to have migrated if, at the time of each survey round, she had been gone for more than three months (i.e. more than half of the time)
since the previous survey round. Note that this definition does not distinguish maternal absence for work from absence for other reasons, however only a small fraction (2.1%) of mothers were absent for non-work reasons. Figure 1 illustrates the pattern of maternal migration that we observe in our sample. For each of the four survey waves, we plot the fraction of children whose primary caregiver was the child's mother, the child's grandmother, or someone else. Over this short time period, the fraction of children whose primary caregiver is the mother falls by 27% (from 82% to 60%). Mothers of 40% of the children in our sample were absent by the time children reached 24-30 months of age.
Figure 1: Primary Caregiver by Child Age
Source: Authors' data.
To simplify the interpretation of our analysis, we exclude from the main analysis below sample households where the mother returned during the study period (245 households, 13.4% of the sample). In the final dataset, therefore, all migration that occurs is outmigration.
Descriptive Analysis of Maternal Migration and ECD Outcomes
We present descriptive statistics to characterize maternal migration during early childhood in China. First, we explore observable differences between households in which mothers did not emigrate at any point during the survey and those in which the mother did. Table 1 compares characteristics of children and households in the two types of households at baseline (when children were 6-12 months old).
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Three results here are particularly informative of the context. First, at baseline a large fraction of children in our sample are delayed and malnourished. Fourteen percent of 6-12 month olds are cognitively delayed (MDI<80) while 24% are delayed in their psychomotor development (PDI<80). Almost 40% of Children are at risk of socialemotional delay. More than half of children are anemic. These statistics hold for children in both migrant and non-migrant households.
Second, we find evidence of positive selection of mothers into migration in terms of child outcomes. Children whose mothers later migrated have higher MDI scores, higher hemoglobin concentrations, and higher HAZ and WAZ scores than children whose mothers never migrate. This is consistent with evidence on older left-behind children (Zhou et al., 2015) . There is also evidence of positive selection in terms of parent and household characteristics: parents in migrant households are more educated and wealthier (more household assets and less likely to receive welfare support).
Full Sample Descriptive statistics of child and houshold characteristics when children 6-12 months of age. Data source is author's survey. The first column shows the mean and standard deviation of each characteristic for the full sample; column 2 shows statistics for children and households where the mother does not migrate during the study period; column 3 shows statistics for children and households where the mother migrates at some point before children are 30-36 months of age. Socioemotional delay determined using the Ages and Stages: Socio-Emotional (ASQ:SE) questionnaire. Father at home is 1 if the father has been at home for a majority of the past six months at the time of the baseline survey and zero otherwise. Whether grandmother is healthy based on self-reported general health. Asset index constructed using polychoric principal components on the following variables: tape water, toilet, water heater, wash machine, computer, internet, fridge, air condition, motor or electronic bicycle, and car. We further analyze the correlates of maternal outmigration in Table 2 Notes: Data source is author's survey. Columns 1-3 show coefficients and village cluster robust standard errors (in parentheses) from linear probability models where the dependent variable is 1 if a child's mother outmigrated at any point during the survey and zero otherwise. Columns 4-6 show marginal effects from ordered probit regressions where the dependent varaible is the wave (1 to 4) in which a child's mother was first found absent, using only the sample of children whose mothers ever migrate. All regressions control for recruitment cohort. * significant at 10%; ** significant at 5%; *** significant at 1%. The second set of columns shows -conditional on migration -marginal effects from an ordered probit regression where the dependent variable is the wave in which mothers migrated. This variable is coded so that higher values correspond to migrating later (i.e. 1 if they migrate in the first survey round, 2 if they migrate in the second survey round, etc.). These regressions suggest that more educated mothers, conditional on migrating during the study period, tend to do so earlier. Migrating mothers in higher asset households and households where the father had not migrated at baseline tend to migrate later.
Panel D: Household Characteristics
Empirical Strategy
The primary aim of this study is to estimate the effects of maternal migration on ECD, nutrition, and health outcomes. A main concern when estimating the effects of maternal migration on child outcomes is therefore the endogeneity of the migration decision. That is, there may be unobserved factors that are correlated with both the migration of mothers and child outcomes. It could also be the case that there is reverse causality: mothers may be less likely to migrate if they feel that their children are unhealthy or lagging in their development. Although there is no indication that maternal migration is correlated with baseline child outcomes after controlling for other observables, maternal perceptions may not be fully captured by these outcome measures.
Our main approach to estimate the effects of maternal migration is to take advantage of the longitudinal nature of our dataset and use a difference-indifference/child fixed effects specification to account for time-invariant observed and unobserved confounding factors. Accordingly, our identification strategy relies on the 16 assumption that trends in the outcomes for children whose mothers do and do not migrate would be the same absent maternal migration. We test this assumption and other threats to credible identification below.
To implement this approach, we estimate variants of the regression:
!"#$%&' () = + + -. /01234#/%#ℎ'2 () + -6 7 () + -8 9 ( + : ( + ; ) + < () + = () (1) in which !"#$%&' () is the outcome for child i in survey wave t, /01234#/%#ℎ'2 () is a dummy variable which is 1 if the mother of child i migrated in the period preceding survey wave t; 7 () is a vector of child characteristics including (depending on the specification) cohort fixed effects, a cubic of child age, gender, whether the child was premature, and whether the child has siblings; 9 ( is a vector of caregiver and household characteristics at baseline; : ( is a fixed effect for child i; ; ) are survey wave indicators; < () are enumerator effects designed to capture measurement error 1 ; and = () is an error term. Standard errors are clustered at the village level (thus accounting for correlation within villages as well as serial correlation over time - Bertrand et al., 2004 ).
In addition to child fixed effects, we also estimate models controlling for lagged dependent variables (LDV). These LDV estimates in combination with the fixed effect (FE) estimates provide bounds on the true causal effects (Guryan, 2001; Angrist and Pischke, 2008) . Specifically, the LDV model estimate provides an upper bound on the true causal effect of maternal migration while the FE estimate bounds the true effect from below.
To account for the fact that we estimate the effect of maternal migration on many outcomes, we calculate p-values adjusted for multiple hypothesis testing using the stepdown procedure of Romano and Wolf (2005) . We adjust separately across all 9 primary outcomes in the main analysis and across the 8 intermediate outcomes using 500 bootstrap repetitions. In tables presenting these results, we indicate the significance of coefficients at 1%, 5% and 10% levels post-adjustment.
Results
Primary Results
The primary results for the impact of maternal migration on early childhood outcomes are shown in Table 3 . For each of the outcomes, we report the coefficient and standard error on the variable indicating migration of the mother estimated using four different variants of Equation 1. For each outcome, we show the estimated effect of maternal migration using OLS and controlling only for survey wave and cohort fixed effects (Column 1), further controlling for additional child and household covariates (Column 2), additionally including a lagged dependent variable as a control (Column 3), and finally including child fixed effects, time varying control variables, and wave and cohort dummies (Column 4). Significance is indicated after adjusting for multiple hypotheses.
In the first column of OLS correlation results, we see evidence of positive selection into migration in terms of child health outcomes. The coefficient on maternal migration is positive and significant for Hb concentration, anemia reduction, weight-forage, height-for-age, and weight-for-height. Once additional child and household Notes: Data source is authors' survey. Table shows coefficients and standard errors on a variable indicating maternal absence for a majority of the previous six months in regressions with development and health outcomes at left as dependent variables. Column (1) shows the coefficient on maternal migration in an OLS regression pooling data across waves, controlling for survey wave dummies. Column (2) shows coefficients from pooled OLS regressions additionally controlling for baseline controls (a cubic in child age, gender, whether the child was premature, whether the child has siblings, maternal age, maternal educational level, paternal educational level, paternal migration status, health of the child's grandmother, the educational level of the child's grandmother, asset index, and whether the household receives social security support under Dibao ). Column (3) controls for the once lagged value of the outcome variable along with wave dummies and baseline controls. Column (4) additionally controls for child fixed effects. All regressions with Bayleys MDI and PDI as dependent variables additionally control for tester fixed effects and regressions with health and nutrition outcomes as dependent variables additionally control for nurse fixed effects. Standard errors are clustered at the village level. N is the total number of observations in each regression. * indicates significance 10%; ** indicates significance at 5%; *** indicates significance at 1% after adjusting for multiple hypotheses using the step-down procedure of Romano and Wolf (2005) to control the familywise error rate (FWER).
Bayleys psychomotor development index (PDI)
characteristics are controlled, most of these positive correlations survive though the coefficients on height-for-age and the hemoglobin-based outcomes become insignificant.
The estimated effect of maternal migration on cognitive development (MDI) on the other hand becomes significantly negative. These estimates however, are still potentially biased because they may fail to account for important sources of endogeneity.
Our main estimates using child fixed effects are shown in Column 4. Once timeinvariant heterogeneity is accounted for, only the effect of maternal migration on cognitive development, as measured by the MDI sub-index of the BSID, is statistically significant after adjusting for multiple outcomes. We estimate that, on average, without regard to differences in the timing of outmigration across the sample, maternal migration is associated with a 2.57 point reduction in MDI scores, or 0.15 sd.
We find no significant effects on psychomotor development, the probability of socioemotional delay, anemia, weight for age, or the frequency of illness. There is some indication of effects on linear growth and weight-for-height -small negative effects on HAZ of 0.096 SD and positive effects of about the same magnitude on weight-for-height (0.107 SD) -however, these are insignificant based on a 10% significance threshold after adjusting for multiple hypotheses.
As an initial robustness check, note that results are similar in lagged dependent variable models for the effects on cognitive development, suggesting tight bounds around true effects.
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Robustness Checks
There are three main threats to the validity of our results. The first is that, while child fixed effects account for time-invariant unobserved heterogeneity, there may remain time variant unobserved heterogeneity that biases our estimates. In other words, our estimates rely on the assumption that the outcomes of children whose mothers migrate in each period would have followed a trend similar to those who do not.
To test the plausibility of the common trend assumption, we compare the trends in each of our outcomes variables across children with migrating and non-migrating mothers in the periods before actual migration took place. Because we have four waves of data and mothers migrating between each wave, we can compare trends between never left-behind children and to be left-behind children across the initial three waves (between the first and second waves using children whose mothers migrate in the third wave, and between both the first and second and the second and third waves for children whose mothers migrate in the fourth wave).
To conduct these tests, we regress each outcome on an indicator for whether a mother migrates in either the third or fourth survey wave, indicators for each of the first two survey waves, interactions between these, and control variables as in Equation 1 using only the sample of children whose mothers never migrate or migrate in waves 3 or 4. The results are shown in Appendix Table 1 . For each outcome, trends are similar for both types of children, as indicated by the statistically insignificant coefficients on the interaction terms. This finding increases confidence that the parallel trend assumption is valid.
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A second threat to the validity of our estimates comes from the potential endogeneity of maternal migration and attrition over time. In total, 30% of the children sampled in the baseline survey wave attrited from the sample at some point during the study and 16% attrited and were not recaptured in subsequent rounds. Although attrition is relatively low, it may be problematic if attrition is systematically correlated with maternal migration and child outcomes. Estimations based on the remaining panel would be biased.
To address this concern we compare baseline characteristics of children who subsequently attrit and those who do not in Appendix Table 2 . Some significant differences do exist between these two groups. Attriting children have slightly better psychomotor outcomes at baseline, they are less likely to have siblings and less likely to have a father at home. We test whether these differences affect out estimates by reestimating our main individual fixed effect regressions reweighting observations to give more weight to those less likely to remain in the sample (thus attempting to restore representativeness of the sample -Wooldridge, 2010). First, we estimate the probability that children remained in our sample as a function of baseline characteristics. Using these estimated coefficients, we then predict the probability that each child remains in the sample. Finally, we re-weight the regressions using the inverse of the predicted probability. The results of this exercise (shown in Appendix Table 3 ), suggest that effects on cognition are robust to attrition bias.
A third concern is about the definition of maternal migration. Following previous literature, our results consider a mother to have migrated if they have been absent for more than half of the six months preceding the survey. However, this definition may fail 22 to adequately capture migration behavior. In Appendix Table 4 , we show robustness of our primary results to alternative definitions of maternal migration using 25% and 75% of the preceding time period. Results using these alternative definitions are consistent with the main results for cognitive development. We find that a child's mother migrating leads to a reduction in adult time engaged in stimulating activities with children. We find an 8 percentage point reduction in the number of caregivers reporting that they used toys to play with the child in the previous day. We also find a 10 percentage point reduction in caregivers reporting that they sang songs to children the previous day. These estimates imply that reduced caregiver engagement in stimulating activities with the child may contribute to the negative effects of maternal migration on cognition scores that we find above.
Intermediate Outcomes
In Panel B, we see that maternal migration has clear negative effects on nutritional quality. We find no distinguishable effects on meal frequency (a measure of quantity), but find significant negative effects on the dietary diversity index and on the feeding of iron-rich foods and foods that promote iron absorption (meat, green leafy vegetables, iron supplements, and fruit). A reduction in the consumption of micronutrients is a plausible explanation for negative effects on linear growth (Rivera et Notes: Data source is authors' survey. All regressions control for child fixed effects and wave fixed effects. Robust standard errors (in parentheses) are clustered at the village level. For breastfed children age 6-8 months minimum meal frequency is 1 if fed twice the previous day; for children 9-11 months, meal frequency is 1 if fed three or more times per day, and for nonbreasfed children 6 months and above, minimum meal frequency is 1 if fed four or more times per day. Dietary diversity is the number of the following food categories fed to the child the previous day: grains, legumes, meat, dairy, eggs, foods rich in vitamin A, and fruit. Minimum dietary diversity is 1 if dietary diversity is 4 or more. Iron rich foods include meat, fruit, vegetables, and iron supplements. N is the total number of observations in each regression. * indicates significance 10%; ** indicates significance at 5%; *** indicates significance at 1% after adjusting for multiple hypotheses using the step-down procedure of Romano and Wolf (2005) to control the familywise error rate (FWER). , 2003) . Previous studies have also noted large differences in nutritional knowledge between parents and grandparents in rural China, particularly regarding micronutrient needs for young children (Tan et al., 2010) .
Timing of Outmigration
Our primary estimates of the impact of maternal migration estimate the average effect of maternal migration on child outcomes without regard to when mothers left. We estimate what the effect is when mothers leave at any point during the first two years, but these estimates do not consider how effects may vary depending on when mothers migrate. Given rapid developmental changes at this age and evidence of relatively short periods of high sensitivity to environmental changes, however, when mothers choose to migrate may have varying effects.
To address this question, we report child fixed effect regressions using subsamples of the data chosen to isolate treatment effect heterogeneity by the timing of maternal migration and the timing of the outcome measure. That is, we re-estimate the primary fixed effects regressions but using only two waves of data at a time and including only left-behind children whose mothers migrate at a single point in time.
The results of this exercise are reported in Sylvia et al., 2016) . The effect of migration in this early period on children at 24-30 months of age is significantly more negative than the effect of migration six months later . The last column in Table 5 shows an effect of migration during Period 3 on cognition at 24-30 months. These results are consistent with earlier migration being more detrimental to cognitive development, and also there being immediate negative effects of maternal migration.
Conclusion
In this paper, we study the effects of maternal migration on the development, health and nutrition outcomes of children in rural China. Using a unique panel survey following children for two years, beginning at 6-12 months of age, we find that any maternal migration during early childhood significantly reduces cognitive development 27 and child nutrition. We also find that earlier migration (before children are 15 months old) has large and persistent effects on cognitive development, reducing cognitive scores by 0.31 SD when children are 24-30 months old.
We acknowledge several limitations to our study. First, it is possible that we do not fully address endogeneity. Although we believe we are able to account for the most important sources of endogeneity using child fixed effects, time variant unobserved heterogeneity could remain. Shocks that affect both the probability that mothers migrate and child outcomes could affect the validity of our estimates. This concern may be mitigated, however, by the reduced potential for shocks to affect our results given the relatively short time span of data collection. Second, we were unable to examine effects of paternal migration, although evidence from other contexts suggests that the effect of maternal migration is likely to be more important in early childhood. Finally, our sample was drawn from a poor region of rural China. Results may not extend to other contexts.
Despite these caveats, we believe our results have a number of important implications for policymakers in China. The main message is that the migration that has helped to fuel China's growth may have come with a cost in terms of lost human capital for the next generation. To mitigate these costs, investments should be made to support ECD in rural areas (though these should take into account potential effects on parental migration decisions -Myerson 2016) . It is important to note, however, that although we find migration negatively effects the outcomes of left-behind children, a large fraction of all rural children have delayed development outcomes. In the final wave of our survey, 52% of children were delayed in their cognitive or psychomotor development (MDI or PDI<80 
